Cortical neurons containing somatostatin- or parvalbumin-like immunoreactivity are atypically vulnerable to excitotoxic injury in vitro.
We exposed murine cortical neuronal cell cultures for 24 hours to defined concentrations of N-methyl-D-aspartate (NMDA), kainate, or alpha-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid (AMPA), and assessed the resultant neuronal degeneration quantitatively by the efflux of lactate dehydrogenase to the bathing medium. The small subpopulations of neurons that stained immunohistochemically for either somatostatin- or parvalbumin-like reactivity were atypically affected by these excitotoxins. Limited exposure to kainate or AMPA did little damage to the general neuronal population, but destroyed nearly all somatostatin- or parvalbumin-reactive cells. Conversely, these immunoreactive cells were more resistant to NMDA-induced injury than the general population. In view of reports suggesting that somatostatin- and parvalbumin-reactive cortical neurons may be preferentially damaged in Alzheimer's disease, these observations support a hypothesis that the overactivation of non-NMDA receptors could be involved in Alzheimer's disease pathogenesis.